A new calculation of the predominantly isoscalar PNC matrix element between the J T 0+1,0 1 (E 8.7 MeV) [4] indicate that, in the z~Ne case, the isoscalar contribution is very small (if not zero) and this could provide an explanation.
Studies of low-energy parity nonconservation (PNC) in light nuclei have been developed to provide more reliable results on the hadron-meson weak-coupling constants which are of importance for our understanding of the quark behavior in nucleons under the infiuence of the fundamental interactions. These studies necessitate both very delicate experiments and very reliable nuclear structure calculations of the matrix elements for a correct extraction of the weak nucleon-meson coupling constants.
Most of the results on the experimental and theoretical PNC studies in light nuclei have been presented in the review by Adelberger and Haxton [1] . From the proposed cases during the last 25 years in light nuclei, four cases are thought to be reliable for quantitative experimental and theoretical analysis. They involve parity-mixed doublets (PMD) [1] in 4N,~sF,~F , and 2~Ne. Two other cases involving PMDs in~s O [2] and oF [3) then it is dificult to understand why the isovector contribution in~F is so small (( 0.09 eV) and the isoscalar + isovector contribution in~s F is relatively so large (0.40 6 0.10). The possibility of an amplification of the isovector contribution in 2~Ne is not supported by the actual structure calculations [1] . However, recent investigations [4] indicate that, in the z~Ne case, the isoscalar contribution is very small (if not zero) and this could provide an explanation.
Another possibility for resolving this problem is to better study the isoscalar and isovector components separately. Continuous theoretical and experimental efforts have been undertaken in this direction. The only case predominantly isoscalar (no isovector contribution) is the J,T 0+1,0 1 doublet (E 8.7 MeV) in 4N . Study of this doublet via the~sC(p, p)~sC resonance scattering was proposed in 1984 [5] and preliminary experimental results were presented in Refs. [6, 7] . The theoretical description of the scattering process is under control [5, 8] and has been successfully tested for the regular observables. Fig. 1 Fig. 1) and keep the I s splitting of the Op states at a reasonable value. (It is recognized that these changes of the singleparticle energies are perhaps arbitrary and not a unique method for reproducing the energy spectrum. However, below we will introduce other models and interactions. ) The PNC matrix element has been calculated in a one-body approximation. This method was pioneered by Michel [17] , and recently justified and often used for the PNC calculations [1, 18] . In this paper we have not used the one-body PNC potential derived in the Fermi gas model approximation [see Eqs. (17) - (20) The PNC matrix elements calculated with weakcoupling constants from different quark models (see Ref. [2] for notation a,nd references) are presented in Table   I (a). The (4) where n, P denotes the single-particle orbitals, g p is the one-body transition density [OBTD in Eq. (1) [15) ) and V p the single-particle xnatrix elexnent of the one-body PNC potential (including the spin-isospin coefficient in front). The detailed contributions entering Eq. (4) are presented in Table II Table I ): (a) The WBT interaction [ll] with the SPE modified as discussed above and with (0+1+2+3)h~configura-tions included. (f) Same as (e) except that the Bonn potential multiplied by 0.8 has been used for 2hu Op -ls0d cross-shell matrix elements [14] (62hw = -6. MeV, Alhtd = -2.5
MeV, 43h~= -8.5 MeV).
(g) The Millener-Kurath interaction [19] with shifted (3)] on the tails of the single-particle wave functions (SPWF) [1] . The use of Woods-Saxon (WS) SPWF decrease the matrix element as compared with its value calculated with harmonic oscillator (HO) SPWF.
However, we make two observations (i) The derivative TABLE VI. The nhcu m (n + 1)hu contributions to the PNC matrix element (DDH weak couplings assumed) for various cases studies (described by code labels). Units are eV. We wi11 now make a few comments concerning the sign of the PNC longitudinal analyzing power. The sign found in the experiment [6, 7] is opposite from our calculations as well as from the initial prediction [5] . The sign of the calculated observable depends on the product signs associated with the PNC matrix element and the spectroscopic amplitudes, which describe the proton decay of the compound states in N. As in the previous calculation, the dominant contribution to the PNC matrix element comes from the 1 -2hu transition (see Figs. 2 and 3). Moreover, the spectroscopic factors appear to be stable quantities for this case. For instance, in case c, we obtained for Co+ (see Ref. [5] for notations) a value of 0.226/~2 -to be compared with 0.299/~2 in ZBM case [5] in phase for both spectroscopic factors so they are more stable quantities than the PNC matrix element. The widths of the (0+1) 2, (0 1)q states calculated with these spectroscopic factors and the method described in Ref. [5] are 4.5 and 1020 keV, respectively. They are in relatively good agreement (if one keeps in mind that the width is proportional to the matrix element squared) with the experimentally extracted ones [24] It is diKcult to reconcile (a) and (c). Perhaps the reconciliation of (a) and (c) will require "in medium" modification of the isoscalar PNC weak coupling constants, but further and more accurate calculations and experiments will be needed to clarify this puzzle.
In conclusion, new calculations of the predominantly isoscalar PNC matrix element between the (0+1) 2 
